Transformation by the k-ras oncogene correlates with increases in phospholipase A2 activity, glycerophosphoinositol production and phosphoinositide synthesis in thyroid cells.
Two cell lines transformed by the k-ras oncogene (KiKi and KiMol cells) and a temperature sensitive clone (Ts), all originated from a normal rat thyroid line (FRTL5 cells), have been employed to analyse the intracellular mechanisms affected by the ras p21. In k-ras transformed cells two phosphoinositide derivatives, glycerophosphoinositol and inositol monophosphate, were markedly increased, whereas inositol bisphosphate and trisphosphate maintained the same level as in normal cells. Cytosolic Ca2+ was also unaffected. This indicates that in epithelial cells the phospholipase C activity is not altered upon ras transformation. The formation of glycerophosphoinositol involved the activation of a phosphoinositide specific phospholipase A2. The higher phospholipase A2 activity in ras transformed cells could be further demonstrated by the increase in total arachidonic acid release. In the Ts clone the increase in glycerophosphoinositol and inositol monophosphate was evident only at the permissive temperature (33 degrees C), whereas it disappeared at 39 degrees C. At 33 degrees C the cells were also characterized by an enriched membrane pool of phosphoinositides. All these changes occurred in parallel with morphological transformation. We propose that cell transformation by the k-ras oncogene affects different steps of the membrane lipid metabolism, among which the most prominent one is the activation of a phosphoinositide specific phospholipase A2. These effects could originate mitogenic metabolites. Moreover, they correlate well with the induction of the malignant phenotype.